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(nucleus, chloroplas ts ,  m i tochondr i a )  a n d  t he  re la t ive  
areas  of each  organel le  e s t i m a t e d  f rom p o i n t  coun t s  1~. 

Results_ The  d a t a  were a n a l y s e d  us ing  X 2 tests ,  where  
t he  expec ted  n u m b e r  of gra ins  over  a n  organel le  was  
E(nl)  = A, /Ai  + A~- N 
where  A, was  t he  a rea  of the  f i rs t  organel le ,  Aj was  t he  
a rea  of t he  second organelle ,  a n d  N was t he  t o t a l  n u m b e r  
of gra ins  over  t h e  2 organelleS. 

The  h y p o t h e s i s  be ing  t e s t ed  was t h a t  t he  a m o u n t  of 
label  ove r  t h e  organel les  was expec t ed  to be  p r o p o r t i o n a l  
to  t h e i r  r e la t ive  areas.  Because  e x p e c t a t i o n s  in  classes 
for i n d i v i d u a l  cells were f r e q u e n t l y  less t h a n  5, p r o b a -  
bi l i t ies  (from t h e  i n f o r m a t i o n  s ta t i s t ic )  of t h e  a m o u n t  of 
labe l  over  t h e  organel le  c o m p a r e d  w i t h  t he  r e m a i n d e r  of 
t he  cell were ca lcu la ted  for each  cell. Those organel les  
which  h a d  s ign i f ican t  p robab i l i t i e s  are  ind ica t ed  in t he  
Table .  

E x a m i n a t i o n  of t he  d a t a  (see Table)  i nd i ca t ed  t h a t  t h e r e  
was l i t t le  d i f ference b e t w e e n  t he  expec ted  n u m b e r  of 
gra ins  a n d  t he  ac tua l  n u m b e r  of gra ins  ove r  t he  nuc leus  
and  m i t o c h o n d r i a ;  t he  va lues  for t he  m i t o c h o n d r i a  be ing  
s ign i f i can t ly  less t h a n  t he  expected .  The  organel les  were 
c o m p a r e d  w i t h  t he  r e m a i n d e r  of t he  ceil w h e n  va lues  for 
nuc leus  ch lorop las t s  a n d  m i t o c h o n d r i a  h a d  been  ex- 
t rac ted .  The  cell wal l  was  too  t h i n  to  be  resolved  auto-  
r a d i o g r a p h i c a l l y  a n d  was  inc luded  in t he  va lues  for t he  
' r e m a i n d e r '  of the  cell. The  n u m b e r  of g ra ins  over  t he  
ch lo rop las t s  was in mos t  cases, g rea te r  t h a n  t he  expec ted  
n u m b e r  of grains.  A p a r t  f rom 2 nuclei ,  t h e  on ly  s ign i f ican t  
increase  in c o n c e n t r a t i o n  of Zn 6~ occur red  in the  chloro-  
plasts .  

Discussion. Zinc-65 a u t o r a d i o g r a p h s  of Eutreptia sp. 
i nd ica t ed  t h a t  zinc was a c c u m u l a t e d  b y  these  single- 
celled a lgae and  localized in  t he  chloroplas ts .  The  Eutrepia 
sp. used in th i s  e x p e r i m e n t  were ob t a ined  f rom a h igh  
zinc e n v i r o n m e n t  a n d  t he  n a t u r e  of t he  a c c u m u l a t i o n  of 
zinc in t he  ch lo rop las t s  c a n n o t  be e s t ab l i shed  on  t he  bas is  
of these  resul t s  alone. I t  is t e m p t i n g  to l ink  t h e  h igh  levels 
of zinc-65 in t h e  ch lo rop las t s  w i t h  t he  role of ca rbonic  
anhydrase ,  wh ich  con ta ins  0.33% zinc 17, and  wh ich  
occurs  p r e d o m i n a n t l y  in  t h e  chloroplas ts .  

Eutreplia sp. occurs  a t  t he  b o t t o m  of the  food chain ,  
the re fore  i ts  ab i l i ty  to  a c c u m u l a t e  and  pos s ib ly inco rpo ra t e  
zinc a t  h i g h  levels is of m a j o r  i m p o r t a n c e  since zinc 
be longs  to  t he  g roup  of h e a v y  m e t a l s  wh ich  are poisonous  
to  mos t  o rgan i sms  w h e n  occur r ing  in excessive quan t i t i e s .  

Rdsumd. On a mon t r~  p a r  les t e chn iques  de microscopie  
61ectronique e t  de l ' a u t o r a d i o g r a p h i e  que le zinc-65 
s ' aceumule  duns  les ch lorop las tes  de l'Eutreptia sp. 
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B o r o n  T o l e r a n c e  and E n h a n c e m e n t  of B o r o n  T o x i c i t y  by Chlor ide  Ions  in Alkal i  S a c a t o n  
dur ing  G e r m i n a t i o n  of Sporobolus airoides Torr .  

Alkal i  s aca ton  (Sporobolus airoides Tort . )  is a n  impor -  
t a n t  forage  grass  of s o u t h w e s t e r n  U n i t e d  Sta tes .  I n  an  
effor t  to  i n t r o d u c e  i t  in  P a k i s t a n ,  p r e l i m i n a r y  s tud ies  on  
i t s  sa l t  to le rance  a n d  ca t ion  i n t e r a c t i o n  h a v e  a l r eady  been  
r e p o r t e d L  Since soil s a l in i ty  a n d  b o r o n  t o x i c i t y  are 
closely associated,  t he  p r e s en t  work  was  u n d e r t a k e n  to  
d e t e r m i n e  t he  b o r o n  to le rance  a n d  t he  i n t e r a c t i o n  of 
bo ron  w i t h  o the r  ions of g r o w t h  m e d i u m  d u r i n g  ge rmina -  
t i on  of th i s  grass. 
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Fig. 1. Boron level in the culture solution, a, Control; b, boron-level 
100 ppm; c, 200 ppm; d, 300 ppm, c; 400 ppm; f, 500 ppm; g, 
600 ppm; h, 700 ppm; i, 800. 

G e r m i n a t i o n  t e s t s  were pe r fo rmed  d u r i n g  s u m m e r  
season a t  room t e m p e r a t u r e  in  p las t ic  dishes c o n t a i n i n g  
200 ml  n u t r i e n t  solut ions.  H e a l t h y  seeds were selected 
and  s ter i l ized w i t h  0.1% HgC12 for 1 min.  These  seeds 
were soaked for 18 h in deionized w a t e r  p r io r  to  impos ing  
t r e a t m e n t s .  50 seeds were p laced  on  n y l o n  m e s h  a n d  
suspended  over  t he  n u t r i e n t  so lu t ion  in each  p las t ic  dish.  
The  n u t r i e n t  so lu t ion  used was 1/8 d i lu t ion  of H o a g l a n d  
solut ion.  B o r o n  was added  in t h e  forms of bor ic  acid in t he  
desi red concen t ra t ions .  All  t he  so lu t ions  were p r e p a r e d  
w i t h  deionized water .  Coun t ing  of t he  g e r m i n a t e d  seeds 
was m a d e  eve ry  second day  f rom the  s t a r t  of t he  exper i -  
m e n t  to  12 th  day  w h e n  t he  e x p e r i m e n t  was  concluded.  
G e r m i n a t e d  seeds were d i sca rded  a f te r  coun t ing .  Germi-  
n a t i o n  in 1/8 H o a g l a n d  so lu t ion  se rved  as control .  
T r e a t m e n t s  were r ep l i ca ted  4 t imes.  

1. Boron tolerance. B o r o n  level  in  t he  cu l tu re  so lu t ion  
r anged  f rom 100 p p m  to  800 ppm.  F igure  1 shows t h a t  
pe rcen tage  of g e r m i n a t i o n  decreased as the  level  of bo ron  
in t he  so lu t ion  increased.  R e d u c t i o n  in g e r m i n a t i o n  
b e c a m e  more  p r o n o u n c e d  b e y o n d  500 p p m  b o r o n  and  t h e  
seeds v i r t u a l l y  s topped  g e r m i n a t i o n  a t  t he  h ighes t  con- 
c e n t r a t i o n  of bo ron  used. 

2. EHect o/various salts on boron toxicity. In  s t u d y i n g  the  
i n t e r ac t i on  of va r ious  sa l t  w i t h  boron ,  i ts  c o n c e n t r a t i o n  in 
the  n u t r i e n t  m e d i u m  was m a i n t a i n e d  a t  100 ppm.  At  t h i s  
c o n c e n t r a t i o n  of b o r o n  NaC1, KCI, CaC12 and  MgC12 a t  
5 mEq/1  were added  sepa ra t e ly  to  observe  t h e i r  effect  on  
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boron toxic i ty .  I t  was no ted  t h a t  boron  tox ic i ty  Oil seed 
germina t ion  was no t  reduced  b y  add i t ion  of any  salt. This 
toxici ty ,  on the  o ther  hand,  increased in the  presence  of all 
the  salts added  to the  ge rmina t ion  medium.  

3. Comparison between e/Ject o/chloride and other anions 
on boron toxicity. In  the  expe r imen t  descr ibed above, all 
the  salts conta ining chloride as anions in te rac ted  wi th  
boron and increased its toxic i ty .  I f l terac t ion of boron  wi th  
o ther  indiv idual  ions such as CO a, HCOa,PO4, SO~ and  
NOa was also s tudied  and compared  wi th  chloride ions. 
These anions and chloride ions were added  as sod ium 
salts a t  5 mEq/1 in the  nu t r i en t  med ium conta in ing  100 
p p m  boron.  I t  was observed t h a t  the  various anions o ther  
t han  chloride d id  no t  in te rac t  w i t h  boron  in increasing its 
toxic i ty .  This effect  was peculiar  to  chloride ions alone. 

4. E[/ect o/ various concenlrations o/ chloride on boron 
toxicity. In  order  to es tabl ish  the  lowest  effect ive con- 
cen t ra t ion  of chloride in enhanc ing  boron  toxic i ty ,  NaC1 
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Fig. 2. Effect of various concentrations of chloride on boron toxicity. 
a, Control; b, boron 100 ppm; c, 200; d, 400; e, 600; f, 800; g, 1000 
NaC1 ([zEq/1) + boron 100 ppm. 

a t  200, 400, 600,800 and 1000 [,Eq/l  was added  to n u t r i en t  
solut ion conta in ing  100 p p m  boron,  Figure  2 shows t h a t  
chloride ions even at  200 btEq/1 were effective in enhanc ing  
boron tox ic i ty  and these  effects became more p ronounced  
at  increasing chloride concent ra t ions .  

Alkali saca ton  showed a high degree of boron  to lerance 
dur ing germinat ion .  These resul ts  are in ag reemen t  wi th  
t he  work  repor ted  on w h e a t  ~ and  Atriplear polyca~pa a. 
Al though  it has  been r epo r t ed  t h a t  boron up take  in p l an t  
t issues is reduced in the  presence of calcium 4, 5, informa-  
t ion  re la t ing to  in te rac t ion  of boron  wi th  o ther  ions of the  
g rowth  m e d i u m  is s t r ik ingly  lacking, par tmular ly  a t  
ge rmina t ion  stage. Since boron  is usual ly absorbed  as 
bora te  or t e t r abora te ,  i t  is l ikely t h a t  anions of the  g rowth  
m e d i u m  will in te rac t  wi th  boron  ill the  absorp t ion  process.  
In  the  p resen t  s tudy,  only chloride ions, even at  a ve ry  
low concen t ra t ion  (Figure 2), have  been  found to in te rac t  
and enhance  the  tox ic i ty  of boron. The mechan i sm of such 
behav iour  of chloride on boron canno t  be expla ined on the  
basis of p resen t  data.  

Zusammen[assung. Die Boron-Toleranz  und ihre In ter -  
ak t ion  mi t  anderen  Ionen  des W ach s t u mmi t i eu s  in Alkali 
saca ton  wurde  w/ihrend der  K e i mu n g  untersucht .  Die 
K e i m u n g  konn te  bei  einer B o r o n - K o n z e n t r a t i o n  bis zu 
500 p p m  nich t  beeinf luss t  werden.  Nur  Chlor id- Ionen 
fhrder ten  die ToxizitAt des Borons.  
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Panorpa communis L. u n d  Panorpa vulgaris I m h o f f  u n d  L a b r a m ,  z w e i  A r t e n  

Seit 125 Jah ren  dauer t  die Diskussion um die beiden 
Ar ten  Panorpa communis L. und  Panorpa vulgaris Imhof f  
und  L a b r a m  an. N a c h d e m  LINNs 1 P. communis be- 
schrieben hat ,  haben  IMHOU~ and  LABRAM ~ eine im Fliigel- 
mus te r  yon  der  N o m i n a t f o r m  un te rsch iedene  ~Morphe~ 
als P. vulgaris eingefflhrt .  IV~ACLACHLAN s ve rmu te t ,  dasH 
eine yon  ihm als ,Variatiom~ di//inis beschr iebene  F o r m  
mi t  der Ar t  P.  vulgaris ident i sch  sein k6nnte .  ESBXN- 
PETERSEN ~ fasst  P. communis und  P .  vulgaris als zwei 
<,Formen~> derselben Ar t  auf, w~hrend FARBOTt<O 5 auf- 
grund von  Un te r suchungen  der Gen i t a l a rma tu ren  eine 
Trennung  in zwei Ar ten  fiir berech t ig t  hi,It. TJEDER 6 und  
MARTYNOVA 7 folgen der Auffassung von IMHOFF und  
LAm~AM sowie FARBOTI~O nich t  und  weisen darauf  hin, 
dash die Var ia t ion  der  S t ruk tu ren  des mgnnl ichen  Geni- 
t a l segments  eine Trennung  der  be iden  <,Morphen~ in zwei 
Ar ten  n icht  rechtfer t ig t .  LAUTERBACH 8 ve r t r i t t  die An- 
sicht,  dash es sich bei den be iden  ,Morphen)> um 6kolo- 
gische Rassen  hande ln  miisse. Alte genann ten  Autoren  
or ient ieren sich am morphologischen  Artbegriff .  Allen- 
fails LAUTERBACH n/ihert  sich mi t  seiner Vors te l lung einer 
evolut ionsbiologischen Bet rachtungsweise ,  unter l iegt  aber  
dem Trugschluss,  dasH 6kologische Rassen  yon geogra- 

ph ischen  Rassen  zu t r en n en  Helen, d . h .  keine wohldefi-  
n ier ten  geographischen Area]e bes i tzen  und  somit  sympa-  
t r i sch  v o r k o m m e n  k6nnen.  Es  gibt  aber  ~keinen Gegen- 
satz  zwischen geographischer  und  6kologischer Rasse 
(oder 0ko typus ) ,  da  keine einzige geographische Rasse 
b e k a n n t  ist, die n ich t  s u c h  eine 5kologische w~re; noch 
gibt  es eine 6kologische, die n ich t  gleichzeitig eine mikro- 
geographische Rasse  w~tre~ 9. Die geographische Var ia t ion  
ist Ausdruck  des jeweiligen or tsspezif ischen Selektions- 
drucks  auf lokale Popula t ionen .  
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